Transient elevation of locus coeruleus alpha 2-adrenergic receptor binding during the early stages of amygdala kindling.
Enhancement of noradrenergic neurotransmission retards, but does not prevent, the development of kindling. The firing activity of noradrenergic locus coeruleus (LC) neurons is partially regulated by axon collateral recurrent inhibition mediated via alpha 2-adrenergic receptors. We tested the hypothesis that LC autoinhibitory alpha 2-adrenergic receptors may change during the kindling process thereby altering LC excitability. Specific binding of the alpha 2-adrenergic receptor antagonist [3H]RX781094 (idazoxan) was measured in the LC of rats at 3 different stages of kindling development using in vitro neurotransmitter receptor autoradiography techniques. Specific [3H]RX781094 binding was elevated significantly in rats kindled to two Class 1 kindled motor seizures. No differences in binding were observed in animals kindled to Class 3 or Class 5 kindled motor seizures. Saturation of binding experiments indicated that the increase in binding following two Class 1 kindled motor seizures was due to an increase in the total number of alpha 2-receptors without a change in the affinity of the binding site for [3H]RX781094. The transient increase in number of LC alpha 2-adrenergic receptors is consistent with the idea that noradrenergic neurotransmission inhibits the early progress of kindling development, but then subsequently becomes ineffective in maintaining the inhibition during later stages of kindling development.